Introduction
============

Natural disasters
-----------------

A natural disaster is a serious disruption of the functioning of a community or a society involving widespread human, material, economic, or environmental losses and impacts, which exceeds the ability of the affected community or society to cope using its own resources (United Nations International Strategy for Disaster Risk Reduction \[UNISDR\]). Natural disasters are the disasters that are caused due to natural phenomena, such as landslide, flood, and earthquake. In the recent year, the frequency of natural disaster is seen higher due to human activities versus the natural phenomenon. Natural disasters usually show greater impact on overall losses in developing countries, although they occur throughout the world. The reasons behind this impact are poor geographical vulnerability and socioeconomic, political, and cultural vulnerability.[@b1-rmhp-9-113] The gap in the impact of disaster between the developed and developing countries is staggering.

Disasters occurring in the world are responsible for significant economic losses and mortality. Each year, on average, US\$250--300 billion economic loss takes place due to disasters. Similarly, 42 million life years are lost each year from the internationally reported disasters. The impact of disasters has relatively higher burden for low- and middle-income countries. In the last decade, loss due to extensive risk in 85 low- and middle-income countries was US\$94 billion. Climate change is also expected to be one of the causes for triggering future losses. Hence, the future approaches and strategies should focus on managing the risk of disaster rather than managing the disaster itself.[@b2-rmhp-9-113]

In the 21st century, 41% of disasters occurred in Asia and killed 700,000 people. In Southeastern Asia alone, 2,271 disaster events have occurred and \>500,000 lives have been lost since 1900 AD.[@b3-rmhp-9-113] According to the World Bank, countries present in East Asia and Pacific regions are highly hampered by socioeconomic and physical degradation as a result of natural disasters. Major factors that account for increase in the rate and severity of natural disasters are climate change, urbanization, and environmental degradation. Low-income countries are hotspots for the majority of disasters where 70% of the world's disasters takes place.[@b4-rmhp-9-113]

The East Asia and Pacific regions are the world's most disaster-prone area and face increasing risks of natural disaster. These regions are highly vulnerable due to high chance of earthquakes, landslides, flash floods, avalanches, and glacial lake outburst floods, given the fact that the Himalayas are present within these regions. Asia-Pacific region has been hit by \>5,000 natural disasters causing more than two million fatalities and affecting the lives of more than six billion people. A person living in this region is 30 times more likely to be affected by a natural disaster than those living in Northern America or Europe.[@b5-rmhp-9-113]

Nepal has a complicated geophysical structure that is prone to various kinds of disasters (soil erosion, debris flow, glacial lake outburst floods, bank erosion, concentrated monsoon rains, earthquakes, forest fires, epidemics, avalanches, and snowstorms), including flood in lower plain regions and landslides in hilly and mountain regions.[@b6-rmhp-9-113] More than 30,000 deaths were caused due to natural disaster in the history of Nepal. Epidemics and floods accounted for most of the deaths (\~5,000 and 6,000, respectively) after earthquakes, which has affected almost ten million lives throughout the country.[@b3-rmhp-9-113] Nepal ranks as the most disaster-prone country in the world and has experienced several natural calamities causing high property and human losses. Every year, noticeable loss in the gross domestic product has been encountered by natural disasters in the country.[@b7-rmhp-9-113]

Stunting in children
--------------------

Undernutrition is defined as the outcome of insufficient food intake and repeated infectious diseases. It includes being underweight for one's age, too short for one's age (stunted), dangerously thin for one's height (wasted), and deficient in vitamins and minerals (micronutrient malnutrition; UNICEF). Stunting, short height-for-age, is a result of inadequate nutrition intake over a long period of time, and it can be worsened by persistent and chronic illness. Stunting, therefore, reflects the impact of malnutrition in a population and is not caused by recent, short-term changes in dietary intake.[@b8-rmhp-9-113] Approximately 50% of death among children \<5 years old takes place due to undernutrition in various countries of Asia and Africa.[@b9-rmhp-9-113] Since 1990, a major reduction in the death of children \<5 years old has been noted, but still 6.3 million die every year worldwide. Approximately three million children, only in Asia and Africa, die due to various complications caused by undernutrition.[@b9-rmhp-9-113] In terms of stunting prevalence, there is a decreasing trend globally of all types of undernutrition. In 2010, the numbers of stunted children were 171 million and 167 million in the world and developing countries, respectively.[@b10-rmhp-9-113] As undernutrition is decreasing, trend in stunting is also decreasing. Despite the decreasing tendency, stunted still remains a major public health problem in most of the countries in the world.[@b10-rmhp-9-113]

Appropriate and sufficient nutritional feeding practices help children grow physically and mentally. Overall growth and development of child health takes place during the period of birth to age 2, which is unfortunately marked by protein-energy and micronutrient deficiencies that can lead to disturbances in the growth of a child.[@b8-rmhp-9-113]

In Nepal, 41% of children \<5 years old are stunted, 11% are wasted, and 29% are underweight.[@b8-rmhp-9-113] Multiple Indicator Cluster Survey[@b11-rmhp-9-113] done in year 2014 showed that the prevalence of stunting (moderate and severe) is 37.4%. Looking at a glance, the rate of stunting is decreasing. Between the years 2001 and 2011, there was a significant decrease in stunting, by 16%.[@b12-rmhp-9-113] Approximately 10%--20% of children already have compromised growth in the first half of infancy and others in the rest of their lives due to suboptimal breastfeeding and complementary feeding practices.[@b12-rmhp-9-113]

Woman's nutritional status also plays a vital role in determining the nutritional adequacy of children. Low birth weight (LBW) among children and their further development are dependent on mother's health status and her feeding practice. Only one-quarter of children aged 6--29 months are fed on the basis of infant and young child feeding practices. In all, 18% of women fall below lower body mass index (BMI) threshold and are categorized as malnourished, while 35% of reproductive age women are anemic.[@b8-rmhp-9-113] Maternal/parental factors (maternal education, thinness, and LBW), male sex, rural location, and lower household wealth are also associated with increased risk of stunting among children in Nepal.[@b12-rmhp-9-113]

Disasters and stunting
----------------------

Over the past 3 decades, natural disasters, such as heavy rainfall, heat waves, droughts, floods, cyclones, and hurricanes, have contributed to injury, illness, poverty, displacement, hunger, and death for hundreds of millions of people, with the major implication in children.[@b13-rmhp-9-113] Natural disasters affect poor and vulnerable people the most.[@b4-rmhp-9-113] They may lead to poverty, influencing family's investment on their children's nutrition and health care, children may to fail reach their growth potential, which impacts on their life span, affecting cognitive performances, educational attainment, and adult productivity.[@b14-rmhp-9-113],[@b15-rmhp-9-113] Poor access to health care services increases the vulnerability of women and children.[@b16-rmhp-9-113] Short-term exposures to disaster can cause acute illnesses, such as diarrhea, fever, and acute respiratory illness in children \<5 years old. Likewise, long-term exposure to disaster increases the likelihood of stunting.[@b17-rmhp-9-113]

Some studies[@b18-rmhp-9-113],[@b19-rmhp-9-113] conducted in developing countries have shown that people affected by flood are vulnerable to communicable diseases, including diarrhea. According to these studies, household economic status was the major determinant factor for children having diarrhea after flooding. Prevalence of diarrhea in the aftermath of flood was seen higher among children \<5 years old.[@b19-rmhp-9-113] A research conducted on child nutrition and earthquake in Colombia provided an evidence for strong negative impact of the earthquake on child nutrition.[@b20-rmhp-9-113] Children in Nepal are highly vulnerable in the after math of the disaster because of the country's poverty level, magnitude of diseases, climate change adaptation, and poor governance in respect to lack of policies that address children during and after disaster.[@b21-rmhp-9-113]

Conceptual framework
--------------------

The conceptual framework for this study is based on a comprehensive approach adopted by UNICEF framework.[@b22-rmhp-9-113] When any kind of disaster happens, then it directly or indirectly affects the nutritional status of the community. Occurrence of disaster affects social, economic, and political context of the society or nation as a whole. Loss of properties leads to poverty and poor quality of life, and increases chance of household food insecurity. These causes lead to inadequate dietary intake/feeding practices or a disease that is the immediate cause of undernutrition in the community. The immediate causes of disaster on community are mortality, morbidity, and disability. Long-term causes can be stunting among children, reproductive performances, cardiovascular diseases, etc.[@b22-rmhp-9-113] Research[@b23-rmhp-9-113] shows that socioeconomic, environmental, and inappropriate feeding practices are major factors that affect child stunting in Nepal. Basic causes include poverty, low social status of women, lack of education, nutritional practices, early marriage, and cultural practices. Likewise, underlying and immediate causes are maternal malnutrition, LBW, suboptimal infant feeding, low intake of micronutrients, inadequate sanitation and hygiene practices, and infectious disease burden.[@b12-rmhp-9-113]

Objectives
----------

The main objective of this study is to assess the association between stunting and disasters among children aged 6--59 months in Nepal.

Research questions
------------------

1.  What is the impact of floods and epidemics on child stunting?

2.  What factors determine the child nutritional status following the disaster?

3.  Is there a difference in association between moderately and severely stunted children with the disaster?

Setting
-------

The study has considered representative samples taken by Nepal Demography Health Survey (NDHS) 2011 from various districts of Nepal that are sufficient to represent the status of the country as a whole. All the five development regions and 73 districts out of 75 were covered. Village Development Committee (VDC)-level data were compiled and analyzed.

NDHS has illustrated the reduction in the stunting prevalence in the 10 year period (2001--2011); still 41% of children \<5 years old are stunted. Causes behind this existing prevalence of stunting are adolescent pregnancy, poor maternal nutritional status, LBW, postnatal factors, infant and young child feeding, and high burden of disease.[@b8-rmhp-9-113] The highest proportion of stunting is observed in the 36--47 month group children for both severe and moderate stunting. Mother's BMI has an impact on the child's stunting. Mothers with thin body stature have children with the highest level of stunting (47%). Children in the rural setting are more stunted than those in the urban areas. Almost all mothers breastfeed their children in Nepal, and 71% of breastfed children were introduced to complementary feeding between 6 months and 9 months. In all, 46% of children \<5 years old and 18% of reproductive age women are anemic.[@b8-rmhp-9-113]

This article assesses the effect of disaster on child stunting after controlling for potential confounders. There are limited or no research conducted in the past that oversees children's nutritional status and disaster in Nepal. Despite a large amount of literature on child health and children's nutritional status,[@b23-rmhp-9-113]--[@b25-rmhp-9-113] there is relatively limited evidence on how disasters affect the nutritional status of children. Therefore, the purpose of this study is to investigate the effect of disaster on child stunting in the context of Nepal.

Methodology
===========

Study area
----------

The area of study is Nepal. It coordinates 26.5333°N, 86.7333°E in the global map and it covers an area of 147,181 km^2^. The research considers third-level administrative area, namely, VDCs, and second-level area, namely, districts.

Data source
-----------

### Disaster data

Two disaster databases, namely, EM-DAT ([www.emdat.be](http://www.emdat.be)) and DesInventar ([www.desinventar.org](http://www.desinventar.org)), were used to get data for the research.

EM-DAT was the major database used to get datasets about types of disaster, affected districts, and total affected population by a disaster in a particular district. The Centre for Research on the Epidemiology of Disasters maintains the EM-DAT database. EM-DAT compiles data from UN agencies, governments, and the International Federation of Red Cross and Red Crescent Societies. Disaster events to be listed in the EM-DAT database must fit at least one criteria among: 1) ten or more people dead; 2) 100 or more people affected; 3) declaration of a state of emergency; or 4) call for international assistance. These disasters include epidemic, flood, landslide, cold wave, and drought. However, the study only considered epidemic and flood because the selected cluster with the desired sample population was affected by only two of the disasters during the period of time.

Disaster Inventory System -- DesInventar has precise location information from the local or town level that was useful to cross-match with EM-DAT location information. DesInventar was used to get the information about VDCs that were affected. Information between these two databases was cross-matched to locate VDCs within the affected districts.

### Nepal Demography Health Survey

NDHS 2011 is the country's biggest comprehensive representative survey that is carried out every 5 years in collaboration with the United States Agency for International Development and a local research firm New Era. NDHS mainly collects data on fertility and family planning, child mortality, children's nutritional status, utilization of maternal and child health services, domestic violence, and knowledge of human immunodeficiency virus and acquired immune deficiency syndrome.

Nepal is divided into five developmental regions and 75 districts. Furthermore, the districts are divided into smaller units called VDCs and municipalities. Each VDC is further divided into small administrative units called wards and subwards. An enumeration area (EA) is a ward in rural areas and a subward in urban areas. Each EA is classified as urban or rural. A total of 298 EAs were selected in such a way that rural EAs are double that of urban EAs. Altogether, 25 sampling strata were created.[@b8-rmhp-9-113]

Selection of sample was carried out using two-stage stratified cluster sample. First, EAs were selected using a probability-proportional-to-size strategy. In the second stage, 35 households in each urban EA and 40 households in each rural EA were randomly selected.[@b8-rmhp-9-113]

The main data collection method for NDHS was quantitative field survey conducted between February and June 2011 in Nepal. The collected data were from community-level households that were representative to the whole district. NDHS data collection was performed by team of interviewers and anthropometrics (who recorded the height and weight of the children). An interview with the mother about herself and her child \<5 years of age was performed. For children whose mothers were absent, caregivers were selected for response. Information on the child's sex, age, ethnicity, religion, morbidity in the past week(s), and immunization status was collected from the mother, caregiver, or child.

Mothers/caregivers were interviewed regarding their age, marital status, education, socioeconomic status, decision-making, and involvement in any women's group, and measurement of their nutritional status was done. Information on household drinking water source, sanitation facility, family size, and geographical location of household was also collected. All interviews were carried out using a structured questionnaire. Measurement of height and weight of all the children \<5 years old was done. Measurements were taken using lightweight seca digital screen scale (for \<5 years) and measuring board (for \<2 years or \<85 cm). Mother's/caregiver's height and weight were also measured to calculate BMI. Immunization cards were used to find out children's ages. In case the card was absent, the local events calendar was used to recall children's ages.

Description of variables
------------------------

The outcome variable of the study is stunting, which is divided into severe, moderate, and normal. Moderate and severe stunting were defined as percentage of children aged 6--59 months who are below −2 and −3 SD, respectively, from median height-for-age of the WHO Child Growth Standards. The exposure variable -- disaster events -- was categorized into epidemic, flood, and nonaffected ([Table 1](#t1-rmhp-9-113){ref-type="table"}).

Inclusion and exclusion criteria
--------------------------------

Districts with zero affected population were excluded from the study. Districts or VDCs that are not listed in EM-DAT database were also not included. Major disasters (epidemics and flood) that took place between 2007 and 2010 in Nepal were only included. Only households with children 6--59 months who were taken care of by any caregivers were included in the study. Districts/VDCs that are covered by national survey were included.

Statistical analysis
--------------------

For the analysis of data, NDHS 2011 raw data with Geographic Information System (GIS) locations were requested and obtained from the DHS program ([www.dhsprogram.com](http://www.dhsprogram.com)). Similarly, the disaster database was requested and obtained through the Centre for Research on the Epidemiology of Disasters. The map of Nepal was obtained from global administrative areas' website ([www.gadm.org](http://www.gadm.org)) to locate the exact cluster of the sample taken. Quantum Global Information System software was used to combine these two datasets to locate a lower level of administrative area.

Data selection from the obtained dataset was done, and variables were recoded according to the need of the study. Owing to the unequal selection of sample at different clusters, sampling weights were applied for the descriptive analysis of the data in order to ensure actual representativeness of the sample at the national level as well as at the urban--rural strata levels. We have analyzed the effect of disasters on child stunting status. Stunting among children of age 6--59 months is used as a dependent variable. In order to analyze the stunting status of children, new WHO Child Growth Standards (height-for-age) were categorized into normal (\>−2 SD), moderate (−2 to −3 SD), and severe (\<−3 SD) stunting status. Missing values were omitted for the analysis.

First, descriptive analysis of variables was done. Row percentage was calculated to see the prevalence of child stunting corresponding to independent variables. Second, Pearson's chi-squared test of association and bivariate logistic regression analyses were performed to examine the association between stunted level and disaster. For the control of potential confounders, bivariate analysis was done independently with the exposure variable (disaster) and outcome variable (stunting). Covariates associated with both outcome and exposure variables were identified as confounders and included in the multivariate logistic regression.

The variance inflation factor was analyzed to identify multicollinearity between the independent variables. Variables with values of variance inflation factor exceeding 3 were not considered for the final model. Finally, multinomial logistic regression analysis was done to obtain the association between variables of interest. The odds ratios (ORs) with 95% confidence intervals (CIs) were calculated in order to assess the adjusted risk of independent variables, and those with *P*-value \<0.05 in both exposure and outcome variables were identified as confounding and were retained in the final model.

For the analysis of data, SPSS Version 22.0 was used. Mendeley software was used to compile and cite the bibliography.

Ethical consideration
---------------------

The NDHS obtained the written consent from all the respondents. Before data collection, the interviewers were provided with special training in asking sensitive questions and ensuring confidentiality of the respondent's information. The interviewer took the consent of the mother/caregiver, who was briefed on the research procedures and benefits and assured of confidentiality. Interviews and assessments were carried out after obtaining the consent from the respondent. The Ethics Board from Université Catholique de Louvain granted permission to conduct this research based on secondary data.

Results
=======

Total sample considered for the study consisted of 2,111 children of age 6--59 months ([Figure 1](#f1-rmhp-9-113){ref-type="fig"}). Of the children included in this study, 359 (17.1%) were severely stunted and 577 (25.9%) were moderately stunted.

Characteristics of the sample
-----------------------------

Out of total sample of 2,111 children aged 6--59 months, almost half of them were female. The highest number of children belonged to 36--47 months (24%) of age with the median age of 30. Most of the children belonged to Brahmin/Chhetri (30.2%) and Janajati (36.6%) ethnic groups, while most (83.3%) of them belonged to Hindu religion. According to respondents, 96.1% children had at least one immunization and 14.6% suffered from diarrheal disease in the last 2 weeks prior to interview ([Table 2](#t2-rmhp-9-113){ref-type="table"}).

Of the total women having children \<5 years old, 99.1% were married with most of them being in the age group 20--29 years, and the median age was 26. BMI calculation of women showed that 20% were underweight, 70.7% were with normal BMI, and 9.3% were overweight. Mothers without education had a higher proportion (48.2%), and those who gained higher education were only 5%. Similarly, 41.9% of their husbands/partners were also not educated, but almost 41% had secondary or higher education. As shown in [Table 2](#t2-rmhp-9-113){ref-type="table"}, 64% of women with an occupation did agricultural work, while 22.8% were not working and 13.1% were engaged in nonagricultural work. Approximately 71% of women had antenatal care visits less than four times. Women who were not involved in any kind of decision-making for the household represented 31.3%, and the rest were involved in at least one area of decision-making among: health care, large household purchases, or visits to family/relatives. Women who belonged to any women's group in their community were 42.6% ([Table 3](#t3-rmhp-9-113){ref-type="table"}).

In terms of household characteristics, most (54.1%) had four to six members in their family, and almost 73% were male-headed households. More than 90% of children were from rural areas with the highest proportion (51.5%) from the Terai region. Approximately 24% of children lived in the eastern developmental region, and 32.5%, 18%, 14.8%, and 11.1% of children lived in central, western, mid-western, and far-western developmental regions, respectively. Wealth index indicator shows ([Table 2](#t2-rmhp-9-113){ref-type="table"}) that 26% of children were from the poorest households, 22.3% from middle-class households, and 14% from the richest households. Almost 90% of households had improved source of drinking water, and 46.3% had improved toilet facility ([Table 4](#t4-rmhp-9-113){ref-type="table"}).

The bar diagram ([Figure 2](#f2-rmhp-9-113){ref-type="fig"}) illustrates the prevalence of stunted children in disaster and nondisaster areas. The highest percentage (84.5%) of stunted children are from the nondisaster area. The prevalence of overall stunting in epidemic and flood areas was 6.1% and 9.3%, respectively.

Bivariate analysis of stunting level and other covariates
---------------------------------------------------------

Bivariate analysis revealed that child stunting is strongly associated with disasters --floods (adjusted OR =0.42, 95% CI: 0.26, 0.67 and adjusted OR =0.59, 95% CI: 0.42,0.83 for severe and moderate stunting, respectively) and epidemics (adjusted OR =0.89, 95% CI: 0.59, 1.33 and adjusted OR =0.91, 95% CI: 0.65, 1.27 for severe and moderate stunting, respectively). Similarly, other variables, such as age of children, ethnicity, and religion, have strong association with both moderate and severe child stunting. There was a significant association between children with diarrhea and stunted children (*P*=0.009). For maternal characteristics, age of mother, BMI, maternal education, husband/partner education, mother's occupation, and antenatal care visit are strongly associated (*P*\<0.05) with both moderate and severe child stunting. Respondents belonging to any community women's group variable, is statistically significant (*P*=0.034) to moderately stunted children.

For household characteristics, ecological region, developmental region, types of place of residence, wealth index, and toilet facility show strong association (*P*≤0.001) with both stunted and severely stunted children. Source of drinking water only showed association with severely stunted children (*P*=0.02). The reference category is normal children.

Risk factors for moderate stunting
----------------------------------

Children aged 6--11 months (adjusted OR =0.26; 95% CI: 0.13, 0.52; *P*=0.000) were significantly more likely to be stunted than the older children. Children who had ever had vaccination were 62% less likely to be stunted than those who never had vaccination (adjusted OR =0.38; 95% CI: 0.19, 0.76; *P*=0.006 for vaccinated children).

For the maternal characteristics, women engaged in agricultural (adjusted OR =1.74; 95% CI: 1.10, 2.76; *P*=0.018) and nonagricultural (adjusted OR =1.70; 95% CI: 1.11, 2.60; *P*=0.015) work had statistically significantly increased odds of their children being stunted compared to nonworking women.

For the household characteristics, children who lived in mountain regions (adjusted OR =1.52; 95% CI: 1.01, 2.31; *P*=0.048) were significantly more likely to be stunted than those from hilly and Terai regions. Similarly, children from the poorest household (adjusted OR =2.54; 95% CI: 1.04, 6.20; *P*=0.041) were significantly more likely to be stunted than those from the richest household ([Table 5](#t5-rmhp-9-113){ref-type="table"}).

Risk factors for severe stunting
--------------------------------

Children aged 6--11 months (adjusted OR =0.11; 95% CI: 0.03, 0.33; *P*=0.000) were significantly less likely to be severely stunted than the older children, while children aged 36--47 months (adjusted OR =1.64; 95% CI: 1.11, 2.42; *P*=0.013) were significantly more likely to be severely stunted than 48--59 months old children. Children who belonged to ethnic groups Brahmin/Chhetri (adjusted OR =0.36; 95% CI: 0.18, 0.69; *P*=0.002), Janajati (adjusted OR =0.38; 95% CI: 0.20, 0.74; *P*=0.004), and Muslim (adjusted OR =0.30; 95% CI: 0.09, 0.98; *P*=0.046) were comparatively less likely to be severely stunted than those from Dalit and other ethnic groups.

For the household characteristics, children who were from the rural setting were significantly more likely to be severely stunted than their urban counterparts (adjusted OR =0.55; 95% CI: 0.32, 0.96; *P*=0.034). Looking at the household wealth index, children from the poorest household had increased odds of being severely stunted (adjusted OR =2.16; 95% CI: 1.12, 4.16; *P*=0.022) compared with those from the richest household.

[Table 6](#t6-rmhp-9-113){ref-type="table"} illustrates the adjusted ORs for the association between moderately and severely stunted children with disaster, child, maternal, and household characteristics. As illustrated in [Table 6](#t6-rmhp-9-113){ref-type="table"}, epidemic is not significant with child stunting, but flood is statistically significant with moderate and severe child stunting.

Discussion
==========

This study performs analysis to show relationship between natural disasters and stunting of children aged 6--59 months using 2011 NDHS data. Stunting among children \<5 years old is recognized as a public health problem in Asia with a prevalence of 27%,[@b26-rmhp-9-113] and this figure is 41% for Nepal alone.[@b8-rmhp-9-113] Although Nepal has a decreasing trend in stunting prevalence,[@b11-rmhp-9-113] it is still high but lower than that of Pakistan, Bangladesh, and India.[@b27-rmhp-9-113]--[@b29-rmhp-9-113]

We have tried to find out all the factors that are associated with child stunting following disaster. Various factors including older children, Dalit and other ethnic group, children who never have vaccinations, working mothers, mountain and central development regions, rural children, and poorest households are statistically more likely to cause stunting in children. Some other researches[@b23-rmhp-9-113],[@b25-rmhp-9-113] conducted in Nepal show poverty, lack of education, maternal malnutrition, nutritional practice, home delivery, prolonged breastfeeding, LBW, and poorest household as risk factors for stunting of children \<5 years old. Despite these known risk factors, the prevalence of stunting still remains high, which gives some hints of the presence of the more underlying factors.

Disasters were strongly associated with stunting and severely stunted children in bivariate analysis ([Table 3](#t3-rmhp-9-113){ref-type="table"}). Although there was not any significant association with epidemics, flood showed significant association with the disaster events in the final model. Researches[@b20-rmhp-9-113],[@b30-rmhp-9-113],[@b31-rmhp-9-113] about the impact of disasters on child nutritional status, showed that child nutritional status is impacted by the natural disasters. Studies conducted in rural India showed that past exposure of natural disaster increases a chance of being stunted by 7%[@b17-rmhp-9-113] and children in flooded households are more likely to be stunted with long-term nutritional impact.[@b32-rmhp-9-113] A research done in rural India[@b32-rmhp-9-113] illustrates that children of flooded households were more likely to be stunted than those of nonflooded households. A study conducted in the USA[@b33-rmhp-9-113] shows that natural disasters have negative impact on child nutritional status (measured by weight-for-age *z* score) for children \<5 years of age. With regard to such a study, we can say that developed countries are also not an exception for natural disasters affecting children. A nutritional survey conducted in Pakistan shows that childhood illness, such as diarrhea and global acute malnutrition, has high prevalence after flood events.[@b31-rmhp-9-113] Children's health can be improved by reducing the risk of disaster with the help of management of drainage, waste, and sanitation practices, it also helps in the protection of community from chronic flooding.[@b13-rmhp-9-113]

Our results show that the chance of children being severely stunted is more likely before are 3 years old. Children aged 6--11 months were significantly less likely to be severely stunted, and children aged 36--47 months were significantly more likely to be severely stunted. Children \>12 months old had greater odds of stunting than those with lower age. Studies conducted in Vietnam[@b34-rmhp-9-113] and Nepal[@b25-rmhp-9-113] also show a similar result. Another research[@b17-rmhp-9-113] also explains that adverse effects of disasters on infants' nutrition-related outcomes are relative to older children. Children's overall development is rapid until their second year of life known as "critical window" for growth and development.[@b35-rmhp-9-113] Hence, their long-term nutritional impact is determined by what they eat during the early period of their lives. Stunting being a long-term impact of inappropriate dietary intake, is likely to occur at a later age among children.

Children from Brahmin/Chhetri, Janajati, and Muslim ethnic groups are less likely to be severely stunted than those from Dalit and others. In Nepal, Dalits are poorer than most of the other social groups and are regarded as an "untouchable" class with high discrimination.[@b36-rmhp-9-113] A study done in the Terai region of eastern Nepal[@b24-rmhp-9-113] has shown that children from Dalit families had significantly higher malnutrition than those from the other ethnic groups. Owing to high discrimination and disparity among Dalits and other lower caste groups, they might have been deprived from nutrition, education, health care, and so on, which results in poor nutritional status among children in these ethnic groups. It seems that social exclusion of Dalits leads to poverty and poverty then causes stunting.

Children who were ever vaccinated were less likely to be stunted and showed strong protection against stunting. A study in India[@b17-rmhp-9-113] showed that children with full-immunization coverage have 18% less chance of being stunted. In another study,[@b32-rmhp-9-113] there was a statistically significant association between stunting and immunization coverage. Children who got vaccinated seem to increase their immunity against diseases, which favors complete growth and development of physical and mental health. Diarrhea disease occurring in the last 2 weeks was not associated with child stunting. A research also revealed that intestinal permeability, which is related with diarrheal disease,[@b37-rmhp-9-113] was not significantly associated with growth of children \<5 years old.[@b38-rmhp-9-113]

Women with lower BMI have higher odds of having stunted children than those with a normal or overweight BMI. Similarly, mothers without education had greater odds of having their children stunted than those who obtained primary, secondary, or higher education. Researches[@b23-rmhp-9-113],[@b24-rmhp-9-113],[@b34-rmhp-9-113],[@b39-rmhp-9-113],[@b40-rmhp-9-113] showed that children whose mothers had higher level of education had a lower risk of stunting than those of mothers without education. NDHS had also showed that the percentage of child stunting decreases with the increase in mother's education level.[@b8-rmhp-9-113] Mothers with higher education might have knowledge regarding childcare, health services, and other important information in the society.

Working women had statistically significantly increased odds of their children being stunted compared to nonworking women. Undernutrition was found to be directly linked with mother's occupation.[@b34-rmhp-9-113],[@b39-rmhp-9-113] In a cross-sectional study done in Ethiopia,[@b41-rmhp-9-113] women who are daily workers or private workers have increased risk of having their child stunted than housewives. Working women may not have sufficient time to take care of their children and have to depend on other caretakers, while nonworking women can spend most of their time looking after their children.

Statistically significant associations were observed among stunted children living in the mountainous ecological region and central development region. Children from mountain regions were more likely to be stunted than those from the Terai region. Similarly, children from the central development region were less likely to be stunted than those from the far-western development region. The result also shows that children from the urban place of residence were significantly less likely to be severely stunted than those from the rural setting. Studies in Bangladesh revealed the association of flood and malnutrition in infants of rural areas[@b30-rmhp-9-113] and urban slums.[@b42-rmhp-9-113] Children living in rural areas are more likely to be stunted.[@b39-rmhp-9-113],[@b40-rmhp-9-113] Another study in Vietnam[@b34-rmhp-9-113] showed that children in rural and mountainous areas were 2.2 and 1.9 times more likely to be stunted than those in urban areas. Urban children are less likely to be stunted due to their improved sanitation status and better health care.[@b43-rmhp-9-113] We can conclude that children from urban or developed regions have better access to health facilities and other social programs.

Our study revealed that children from the poorest households were more likely to become stunted or severely stunted compared to those from middle-income, richer, and richest households. Researches[@b23-rmhp-9-113]--[@b25-rmhp-9-113],[@b34-rmhp-9-113] have also showed that household wealth index is a strong determinant of child stunting. Children from greater income/rich families can have improved nutritional status. Rich families can afford more nutritious food, clean water, hygiene, and health care. This allows them to have a more diversified diet and to attain more effective childcare activities. At the community level, greater income means better access to quality health care, improved water, and sanitation systems and greater access to information.[@b13-rmhp-9-113] A study in Tanzania[@b44-rmhp-9-113] showed that proper nutrition is linked with higher income in the family. As found in many previous researches and reports,[@b24-rmhp-9-113],[@b45-rmhp-9-113],[@b46-rmhp-9-113] we can say that children's stunting is strongly associated with the socioeconomic status of the household.

GIS gives approximate location, usually the center of VDC, due to which exact disaster area couldn't be located. GIS assumes whole VDC as affected although small portion of community is destructed by disaster. Our article has several limitations that if corrected can help future studies. There was a lack of compatible datasets. We analyzed three datasets that were collected in different settings between the years 2007 and 2010. This study was based on secondary data source, so it is unknown about the recall bias or other threats to validity that may affect the accuracy of the data. We have analyzed GIS data of NDHS that consider disaster happened at the center of VDC and entire households are affected in case of flooding or epidemic although that took place only in a part within the VDC, which is practically not accurate. Therefore, the affected VDC does not necessarily affect the entire household. Finally, the intensity of disaster for the affected area was unknown.

Conclusion and recommendations
==============================

Stunting still remains a major public health problem in most of the countries in the world, especially in low- and middle-income countries. The findings from this study would enable public health researchers to think about the impact of disasters and child nutrition in the country to redesign new research methodology in conducting future studies that can be beneficial in preparedness for upcoming catastrophe.

The findings of our study revealed that the factors associated with increased risk of child stunting were flood; older children; Dalit and other ethnic groups; children without vaccination; working women; children from mountain region, far-western region, and rural area; and children from poorest households.

We have listed the following recommendations that can help to improve children's nutritional status in the country: Policy implications in Nepal still need more focus on research that addresses child nutrition and disaster, as there are limited or no research done in this area. Further investigation is required to see the impact of natural disasters on child nutrition.Integration of disaster data in the NDHS could be useful in getting a closer look at disasters and their impact on child health. Incorporation of a disaster questionnaire in the NDHS is recommended.Discrimination in society should not be practiced, and public awareness programs should be given priority in policy planning and implementation.Vaccination prevents disease and improves nutritional status among children. Therefore, promotion of vaccination should be carried out for reaching the unreached children to consequently reduce stunting among children.Children from rural settings tend to be stunted. Equity in health care services should be maintained in all parts of the country to reduce prevalence of stunting in Nepal.Close monitoring of the gap between poorest, middle, and richest households can help in the reduction of the gap in nutritional status between children in the highest and lowest socioeconomic quintiles.
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###### 

Categorization of independent variables

  Categories                                                   
  ------------------------------------------------------------ ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **Child characteristics**                                    
  Sex                                                          Male and female
  Age (months)                                                 6--11, 12--23, 24--35, 36--47, and 48--59
  Ethnicity                                                    Brahmin/Chhetri (Brahmin and Chhetri from hill and Terai), Janajati (Janajati from Hill and Terai and Newar), Muslim, Dalit, and others (other Terai caste)
  Religion                                                     Hindu and others (Buddhist, Muslim, Kirat, and Christian)
  Recent diarrhea                                              Yes (in last 2 weeks) and no
  Vaccination                                                  Yes (ever had vaccination) and no
  **Maternal characteristics**                                 
  Marital status                                               Married and others (widowed, divorced, and separated)
  Age (years)                                                  \<20, 20--29, 30--39, and 40--49
  BMI                                                          Underweight, normal, and overweight
  Education                                                    No education, primary, and secondary or higher
  Partner's education                                          No education, primary, and secondary or higher
  Occupation                                                   Not working, agricultural, nonagricultural (professional/technical/managerial, clerical, sales and service, skilled manual, unskilled manual, and others)
  Decision-making[\*](#tfn1-rmhp-9-113){ref-type="table-fn"}   Involved and not involved
  Involvement in a women's group                               Yes and no
  **Household characteristics**                                
  Family size                                                  1--3, 4--6, and 7+ members
  Ecological region                                            Mountain, hill, and Terai
  Development region                                           Eastern, central, western, mid-western, and far-western
  Place of residence                                           Urban and rural
  Sex                                                          Male and female
  Wealth index                                                 Poorest, poorer, middle, richer, and richest
  Source of drinking water                                     Improved (all piped water, tube well water, protected well, protected spring, bottle water, and rainwater) and nonimproved (unprotected well, unprotected spring, tanker truck, cart with small tank, and river/dam/lakes/ponds)
  Use of water source                                          All year and part of year
  Toilet facility                                              Improved (known flushed toilets, ventilated improved pit latrine, pit latrine with slap, and composting toilet) and nonimproved (pit or latrine without slab and no facility/bush/field)

**Note:**

Decision-making here was defined as at least one among respondent's health care, large household purchases, and visit to relatives or family.

**Abbreviation:** BMI, body mass index.

###### 

A descriptive sample of characteristics of stunted children aged 6--59 months in Nepal 2011

  Variables                                     n       \%
  --------------------------------------------- ------- ------
  Child characteristics (stunting categories)           
   Severe                                       359     17.1
   Moderate                                     577     25.9
   Normal                                       1,136   57.0
  Sex                                                   
   Male                                         1,091   50.7
   Female                                       1,059   49.3
  Age (months)                                          
   6--11                                        199     9.1
   12--23                                       449     22.7
   24--35                                       495     22.8
   36--47                                       509     24.0
   48--59                                       459     21.4
  Ethnicity                                             
   Brahmin/Chhetri                              799     30.2
   Janajati                                     697     36.6
   Muslim                                       77      5.8
   Dalit                                        394     17.4
   Others                                       144     10.0
  Religion                                              
   Hindu                                        1,816   83.3
   Others                                       295     16.7
  Ever had vaccination                                  
   Yes                                          1,538   96.1
   No                                           73      3.9
  Diarrhea in last 2 weeks                              
   Yes                                          300     14.6
   No                                           1,811   85.4

**Notes:** Weighted cases were applied for percentage in the descriptive table. Median (Q1--Q3): child age =30 (15--43).

###### 

A descriptive sample of the mothers' characteristics for stunted children aged 6--59 months in Nepal 2011

  Variables                                                                                                n       \%
  -------------------------------------------------------------------------------------------------------- ------- ------
  **Mother's characteristics**                                                                                     
  Marital status                                                                                                   
   Married                                                                                                 2,094   99.1
   Others                                                                                                  17      0.9
  Mother's age (years)                                                                                             
   \<20                                                                                                    109     9.9
   20--29                                                                                                  1,403   61.5
   30--39                                                                                                  498     23.7
   40--49                                                                                                  101     4.9
  Mother's BMI (kg/m^2^)                                                                                           
   Underweight (\<18.5)                                                                                    467     20.0
   Normal (18.5--24.99)                                                                                    1,539   70.7
   Overweight (≥25)                                                                                        204     9.3
  Maternal education                                                                                               
   No education                                                                                            991     48.2
   Primary                                                                                                 410     19.7
   Secondary                                                                                               599     27.1
   Higher                                                                                                  111     5.0
  Husband/partner education                                                                                        
   No education                                                                                            412     41.9
   Primary                                                                                                 197     17.4
   Secondary or higher                                                                                     498     40.7
  Mother's occupation                                                                                              
   Not working                                                                                             482     22.8
   Agriculture                                                                                             1,351   64
   Nonagriculture                                                                                          277     13.1
  ANC visit                                                                                                        
   \<4 times                                                                                               1,137   70.6
   ≥4 times                                                                                                479     29.4
  Decision-making (at least one among health care, large household purchases, visit to family/relatives)           
   Not involved                                                                                            636     31.3
   Involved                                                                                                1,475   68.7
  Belong to any women's group                                                                                      
   Yes                                                                                                     916     42.6
   No                                                                                                      1,195   57.4

**Notes:** Weighted cases were applied for percentage in the descriptive table. Median (Q1--Q3): mother's age =26 (22--30).

**Abbreviations:** BMI, body mass index; ANC, antenatal care.

###### 

Descriptive sample of household characteristics of stunted children aged 6--59 months in Nepal 2011

  Household characteristics    n       \%
  ---------------------------- ------- ------
  Family size                          
   1--3                        268     11.5
   4--6                        1,132   54.1
   ≥7                          730     34.4
  Ecological region                    
   Mountain                    409     7.9
   Hill                        868     40.5
   Terai                       834     51.5
  Developmental region                 
   Eastern                     484     23.6
   Central                     453     32.5
   Western                     298     18.0
   Mid-western                 483     14.8
   Far-western                 393     11.1
  Type of place of residence           
   Urban                       434     9.1
   Rural                       1,677   90.9
  Sex of household head                
   Male                        1,540   72.9
   Female                      571     27.1
  Wealth index                         
   Poorest                     650     26.0
   Poorer                      437     20.8
   Middle                      389     22.3
   Richer                      317     16.9
   Richest                     318     14.0
  Source of drinking water             
   Improved source             1,856   89.2
   Nonimproved source          255     10.8
  Use of water source                  
   All year                    1,921   96.0
   Part of the year            90      4.0
  Toilet facility                      
   Improved                    1,020   46.3
   Nonimproved                 1,091   53.7

**Note:** Weighted cases were applied for percentage in the descriptive table.

###### 

Prevalence of stunting and crude ORs according to child, respondent, and household characteristics in relation to stunting of children who participated in the survey

  Variables                       n       Stunting (%)   Crude OR (95% CI)   *P*-value                                           
  ------------------------------- ------- -------------- ------------------- --------------------- ------------------- --------- ---------
  **Types of disaster**                                                                                                0.001     0.010
   Epidemic                       132     17.1           27.3                0.89 (0.59--1.33)     0.91 (0.65--1.27)             
   Flood                          201     9.9            21.7                0.42 (0.26--0.67)     0.59 (0.42--0.83)             
   Not affected                   1,818   18.3           28.7                1                     1                             
  **Child characteristics**                                                                                                      
  Age (months)                                                                                                         \<0.001   \<0.001
   6--11                          197     5.6            13.3                0.24 (0.12--0.46)     0.30 (0.19--0.48)             
   12--23                         488     14.9           21.7                0.80 (0.55--1.17)     0.63 (0.46--0.86)             
   24--35                         490     20.7           32.6                1.51 (1.06--2.15)     1.28 (0.96--1.72)             
   36--47                         515     22             32.7                1.66 (1.17--2.35)     1.32 (0.99--1.77)             
   48--59                         460     15.9           29.6                1                     1                             
  Ethnicity                                                                                                            \<0.001   0.015
   Brahmin/Chhetri                650     15.4           28                  0.63 (0.40--0.99)     1.11 (0.71--1.73)             
   Janajati                       788     14.9           27.4                0.60 (0.37--0.95)     1.06 (0.68--1.66)             
   Muslim                         124     9.2            21.1                0.30 (0.12--0.74)     0.68 (0.32--1.35)             
   Dalit                          374     25.1           31                  1.32 (0.82--2.15)     1.59 (0.99--2.54)             
   Others                         215     23             23.7                1                     1                             
  Religion                                                                                                             0.022     0.009
   Hindu                          1,792   17.9           28.7                1.53 (1.06--1.22)     1.50 (1.10--2.03)             
   Others                         358     13.8           22.7                1                     1                             
  Diarrhea in last 2 weeks                                                                                             0.296     0.009
   Yes                            313     17.4           28.8                1.20 (0.85--1.69)     1.49 (0.10--2.02)             
   No                             1,838   16.6           22                  1                     1                             
  **Mother's characteristics**                                                                                                   
  Age (years)                                                                                                          0.017     0.032
   \<20                           214     13.3           24.8                0.38 (0.18--0.81)     0.57 (0.30--1.08)             
   20--29                         1,322   16.6           26.6                0.51 (0.31--0.86)     0.66 (0.41--1.07)             
   30--39                         509     18.6           31.4                0.66 (0.38--1.13)     0.89 (0.54--1.47)             
   40--49                         105     25             31                  1                     1                             
  BMI (kg/m^2^)                                                                                                        \<0.001   0.003
   Underweight (\<18.5)           429     20.6           31.1                3.23 (1.85--5.68)     2.05 (1.35--3.11)             
   Normal (18.5--24.99)           1,519   17.6           27.9                2.45 (1.47--4.09)     1.63 (1.13--2.34)             
   Overweight (≥25)               200     9.1            21.7                1                     1                             
  Maternal education                                                                                                   \<0.001   \<0.001
   No education                   1,035   24.7           29.2                15.54 (4.86--49.63)   3.06 (1.81--5.20)             
   Primary                        424     17             31.7                9.57 (2.93--31.25)    2.98 (1.71--5.18)             
   Secondary                      583     8.1            25                  3.54 (1.07--11.58)    1.81 (1.05--3.11)             
   Higher                         108     2.8            16.7                1                     1                             
  Husband/partner education                                                                                            \<0.001   0.001
   No education                   480     24.9           27.9                4.30 (2.87--6.44)     1.72 (1.25--2.35)             
   Primary                        200     24.6           29.3                4.34 (2.68--7.01)     1.84 (1.24--2.74)             
   Secondary or higher            467     8.4            23.5                1                     1                             
  Mother's occupation                                                                                                  \<0.001   \<0.001
   Not working                    482     12.1           24.5                1.68 (0.99--2.84)     1.42 (0.98--2.06)             
   Agriculture                    1,351   21.1           30.7                3.88 (2.44--6.16)     2.35 (1.69--3.26)             
   Nonagricultural                277     8.1            19.6                1                     1                             
  ANC visit                                                                                                            \<0.001   \<0.001
   \<4 times                      1,158   17.2           29.2                2.29 (1.62--3.25)     1.84 (1.41--2.40)             
   ≥4 times                       482     9.8            20.6                1                     1                             
  Belong to any women's group                                                                                          0.280     0.034
   Yes                            916     15.7           30.7                0.87 (0.69--1.11)     1.24 (1.02--1.52)             
   No                             1,234   18.6           25.6                1                     1                             
  **Household characteristics**                                                                                                  
  Ecological region                                                                                                    \<0.001   \<0.001
   Mountain                       170     22.0           32.6                2.24 (1.62--3.10)     1.79 (1.36--2.36)             
   Hill                           872     18.9           28.5                1.66 (1.26--2.19)     1.35 (1.08--1.70)             
   Terai                          1,109   13.4           24.8                1                     1                             
  Developmental region                                                                                                 \<0.001   \<0.001
   Eastern                        507     14.1           27.4                0.59 (0.40--0.85)     0.75 (0.55--1.03)             
   Central                        698     15.5           22.6                0.61 (0.42--0.89)     0.59 (0.45--0.82)             
   Western                        387     15.1           24.7                0.61 (0.40--0.93)     0.65 (0.46--0.95)             
   Mid-western                    319     21.1           32.8                1.12 (0.78--1.59)     1.15 (0.85--1.56)             
   Far-western                    239     20.3           30.5                1                     1                             
  Type of place of residence                                                                                           \<0.001   \<0.001
   Urban                          195     7.3            23.3                0.27 (0.18--0.40)     0.59 (0.4600.76)              
   Rural                          1,956   19.9           29                  1                     1                             
  Wealth index                                                                                                         \<0.001   \<0.001
   Poorest                        559     27.5           33.7                9.03 (5.38--15.15)    3.27 (2.34--4.58)             
   Poorer                         449     20.9           28.2                5.24 (3.06--8.99)     2.08 (1.45--2.99)             
   Middle                         479     13.5           28.3                2.97 (1.68--5.23)     1.83 (1.28--2.64)             
   Richer                         364     7.7            22.8                1.42 (0.75--2.69)     1.24 (0.84--1.83)             
   Richest                        300     5.8            19.7                1                     1                             
  Source of drinking water                                                                                             0.002     0.254
   Improved source                1,918   16.5           27.8                0.59 (0.42--0.83)     0.83 (0.61--1.14)             
   Nonimproved source             233     23.7           28.5                1                     1                             
  Toilet facility                                                                                                      \<0.001   \<0.001
   Improved                       995     12.2           26.1                0.43 (0.34--0.55)     0.69 (0.57--0.85)             
   Nonimproved                    1,155   22.1           29.5                1                     1                             

**Note:** The reference category is normal.

**Abbreviations:** OR, odds ratio; CI, confidence interval; BMI, body mass index; ANC, antenatal care.

###### 

Adjusted ORs of child, respondent, and household characteristics in relation to stunting for children who participated in the survey

  Variables                       Adjusted OR (95% CI)   *P*-value                     
  ------------------------------- ---------------------- ------------------- --------- ---------
  **Types of disaster**                                                                
   Epidemic                       1.14 (0.66--1.97)      1.04 (0.66--1.65)   0.644     0.868
   Flood                          0.57 (0.31--0.97)      0.66 (0.41--0.94)   0.046     0.033
   Not affected                   1                      1                             
  **Child characteristics**                                                            
  Age (months)                                                                         
   6--11                          0.11 (0.04--0.33)      0.26 (0.13--0.52)   \<0.001   \<0.001
   12--23                         0.74 (0.46--1.18)      0.69 (0.47--1.00)   0.208     0.054
   24--35                         1.44 (0.96--2.16)      1.19 (0.85--1.66)   0.075     0.318
   36--47                         1.64 (1.11--2.42)      1.38 (1.00--1.91)   0.013     0.049
   48--59                         1                      1                             
  Ethnicity                                                                            
   Brahmin/Chhetri                0.36 (0.18--0.69)      0.63 (0.35--1.14)   0.002     0.125
   Janajati                       0.38 (0.2--0.74)       0.87 (0.49--1.56)   0.004     0.647
   Muslim                         0.30 (0.09--0.98)      1.04 (0.42--2.59)   0.046     0.930
   Dalit                          0.61 (0.32--1.17)      0.86 (0.47--1.56)   0.134     0.617
   Others                         1                      1                             
  Ever had vaccination                                                                 
   Yes                            0.68 (0.36--1.28)      0.38 (0.19--0.76)   0.229     0.006
   No                             1                      1                             
  **Maternal characteristics**                                                         
  Mother's occupation                                                                  
   Agriculture                    1.78 (0.92--3.46)      1.74 (1.10--2.76)   0.088     0.018
   Nonagricultural                1.78 (0.98--3.23)      1.70 (1.11--2.60)   0.057     0.015
   Not working                    1                      1                             
  **Household characteristics**                                                        
  Ecological region                                                                    
   Mountain                       1.52 (0.91--2.54)      1.52 (1.01--2.31)   0.108     0.048
   Hill                           1.24 (0.80--1.92)      1.12 (0.80--1.57)   0.342     0.496
   Terai                          1                      1                             
  Developmental region                                                                 
   Eastern                        0.64 (0.38--1.07)      0.78 (0.52--1.18)   0.090     0.241
   Central                        0.69 (0.41--1.15)      0.59 (0.38--0.91)   0.156     0.018
   Western                        0.95 (0.53--1.70)      0.78 (0.48--1.26)   0.861     0.304
   Mid-western                    1.09 (0.69--1.72)      1.15 (0.77--1.71)   0.704     0.491
   Far-western                    1                      1                             
  Type of place of residence                                                           
   Urban                          0.55 (0.32--0.96)      0.96 (0.66--1.39)   0.034     0.832
   Rural                          1                      1                             
  Wealth index                                                                         
   Poorest                        2.54 (1.04--6.20)      2.16 (1.12--4.16)   0.041     0.022
   Poorer                         1.88 (0.81--4.33)      1.49 (0.81--2.72)   0.139     0.195
   Middle                         1.39 (0.62--3.10)      1.39 (0.80--2.43)   0.428     0.246
   Richer                         0.69 (0.30--1.59)      1.02 (0.61--1.71)   0.385     0.932
   Richest                        1                      1                             

**Note:** The reference category is normal.

**Abbreviations:** OR, odds ratio; CI, confidence interval.
